Microtubule-disrupting drugs increase the frequency of conversion of a rat mammary epithelial stem cell line to elongated, myoepithelial-like cells in culture.
Rat mammary (Rama) 25 cuboidal epithelial stem cells convert at a low frequency to elongated, Thy-1-positive, myoepithelial-like cells in culture; one such cell line is termed Rama 29. Addition of increasing concentrations of the microtubule-disrupting drug colchicine to sparse cultures of Rama 25 dramatically increases the percentage of colonies containing elongated cells and the percentage of Thy-1-positive cells when the drug is removed. Similar results on the formation of elongated cell colonies are obtained with other microtubule disruptors, such as vinblastine, vincristine, demecolcine, and nocodazole. The inactive analogues of colchicine beta- and delta-lumicolchicine and the microfilamental-disruptors cytochalasin B and D are without effect on the formation of elongated cell colonies and Thy-1-positive cells. For a given concentration of colchicine the percentage of elongated cell colonies and Thy-1-positive cells increases the longer the cells are exposed to the drug (range 8-96 hr) and the longer the drug-treated cultures are subsequently grown in drug-free medium. Colchicine fails to display this morphological change on Rama 29 elongated cells and on Rama 600 epithelial cells from a rat mammary metastasizing tumor. Immunofluorescent localization of antisera to tubulin confirms that colchicine disrupts the microtubules in all three cell lines at similar concentrations (0.1 to 1 microM) to those required to increase the percentage of elongated cell colonies in Rama 25. The DNA synthesis inhibitor cytosine arabinoside fails to inhibit this conversion process, and time-lapse cinematographic studies confirm that the conversion of a cuboidal to an elongated cell can take place without cell division. However, cell division may sometimes be required for subsequent stabilization events. Treatment of Rama 25 cells with colchicine under the same conditions also increases the abundance of elongated cell (Rama 29)-associated polypeptides, and elongated cell clones isolated after such treatment show an overall pattern of protein synthesis very similar to that of Rama 29.